Things to Know, Understand and Do
For Chapters 10 and 11: Liquids and Solids/Properties of Solutions

By the end of Chapter 10 you should be able to:

Understand the difference between intra- and inter-molecular forces.

Describe how London Forces work as attractive intermolecular forces

Describe how Dipole-Dipole Forces work as attractive intermolecular forces

Describe how Hydrogen Bonding Forces work as attractive intermolecular
forces AND why this is a misnomer.

Understand the relative strengths of each of these forces AND when there is
variation in these strengths.

Predict what type of IMF(s) is/are present for any given compound: molecule
or ion.

Explain how hydrogen bonding affects the properties of water.

Explain the processes of evaporation and condensation and use Enthalpy of
vaporization in calculations.

Define equilibrium vapor pressure of a liquid and explain the relationship
between the vapor pressure and boiling point of a liquid.

Predict the relative strengths of IMF’s in a given series of compounds and
predict/explain how these relative strengths impact the vapor pressure and
boiling point of each compound.

Describe how intermolecular interactions affect cohesive and adhesive forces,
surface tension.

Use the Clausius-Clapeyron equation.

Be able to read, interpret and analyze phase diagrams to determine phase of
matter at any given T and P, triple point, phase transitions and determine the
relative densities of solid and liquid AND explain how this was done and why
this is so on the molecular level.

Be able to find solid-liquid, liquid-gas, and solid gas lines, triple point, and
critical point AND know the definitions of each.

By the end of Chapter 11 you should be able to:

Define the terms solution, solvent, solute and colligative properties (vapor
pressure lowering, boiling point elevation, freezing point depression, and
osmotic pressure).

Define, perform calculations involving and use the following concentrations
units: density, molarity, molality, mole fraction, mass percent, and parts per
million.

Understand the distinctions between saturated, unsaturated, and
supersaturated solutions.

Define and illustrate the terms miscible and immiscible.

Describe the solution process of dissolving a solute in a solvent, including
energy changes that may occur.

Understand the relationship between lattice energy, enthalpy of hydration to
the enthalpy of solution for an ionic solute.

Describe the effect of pressure and temperature on the solubility of a gas as a
solute.

Use Henry’s Law to calculate the solubility of a gas in a solvent.
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Apply Le Chatelier’s Principle to the change in solubility of gases with
pressure and temperature changes.

Calculate the mole fraction of a solute of solvent(ysolvent) and the effect of a
solute on solvent vapor pressure (Psolvent) using Raoult’s Law.

Calculate the boiling point elevation or freezing point depression caused by a
solute in a solvent.

Use colligative properties to determine the molar mass of a solute.

Characterize the effect of ionic solutes on colligative properties.

Use the van’t Hoff factor, i, in calculations involving colligative properties.

Calculate the osmotic pressure (IT) for solutions, and use the equation for
osmotic pressure to determine the molar mass of a solute.

Distinguish between an ideal and a non-ideal solution

Recognize the difference among a homogeneous solution, a suspension, and a
colloid (or colloidal dispersion).

Recognize the following types of colloids: Aerosol. Foam, Emulsion, Gel,
Sol
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